group 6, 7 . Maghnite is used in several scientific fields, among these main uses are: heterogeneous catalyst, after activated by cations e.g. the maghnite-H + , a proton exchanged maghnite instead of using strong acids in order to initiate the polymerization reaction of different monomers such as: 1,3-dioxolane by Belbachir 8 . 1,2-cyclohexeneoxide, styrene oxide and 2,4,4-Trimethyl-2-oxazoline by Yahiaoui [9] [10] [11] , µ-caprolactone, glycolide and oxetane by Harrane [12] [13] [14] .
Moreover, in the last decade, polymer/clay nanocomposites have received increasing attention from scientists and industrial researchers because they generally exhibit greatly improved mechanical, thermal, barrier, and flame-retardant properties at low clay content in comparison with unfilled polymers or more conventional microcomposites [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . Pristine clays are hydrophilic and thus immiscible with most polymers, due to alkali cations residing in the interlayer to counterbalance the negative charge generated by isomorphic substitutions within the silicate sheets. However, the polymer-clay compatibility can be improved via ion-exchange reactions with organic surfactants, including mainly alkylammonium cations 24, 25 .
Therefore, the purpose of this study was to obtain an organophilic montmorillonite with national modified clay using 12-aminolauric acid as organic surfactant. The novelty of this work is the fact that we use clay of our region, which constitutes low costs and has excellent properties.
EXPERIMENTAL

Materials
12-aminolauric acid were used as purchased from Aldrich chemical. Raw-Maghnite: Algerian montmorillonite clay which has been used as catalyst is supplied by a local company (ENOF Maghnia (Western of Algeria)). Its chemical composition is given in (Table 1) .
Methodology Preparation of Maghnite-Na
Maghnite-Na was prepared according to the process reported in our previous study [6, 26] . Raw-Maghnite (20 g) was crushed for 20 min using a prolabo ceramic balls grinder. It was then dried for 2 h at 105 °C. The Maghnite was placed in an Erlenmeyer flask together with 500 ml of 1 M NaCl. The Maghnite/water mixture was stirred using a magnetic stirrer until saturation was achieved over 3 h at room temperature, the mineral was then washed with distilled water to became Cl -free and then dried at 105 °C.
Preparation of 12-Maghnite
Natural Na-montmorillonite is hydrophylic and not compatible with most organic molecules. The sodium cation in the interlayer space of montmorillonite can be exchanged with organic cations to yield organophilic montmorillonite. Ammonium cations of É-amino acid were chosen as cations since the -COOH group of them catalyzes the reaction of polymerization. In a 1000 ml beaker were placed 24 mmol of 12-aminolauric acid, 2.4 ml of concentrated hydrochloric acid and 200 ml of water at 80°C. The solution of the 12-aminolauric acid was added to a dispersion composed of 10 g of montmorillonite-Na and 1000 ml of hot water, and then this mixture was stirred vigorously for 10 min, giving a white precipitate. The product was filtered, washed with hot water, and freeze-dried. In this paper, we call the cation exchanged montmorillonites '12-montmorillonite', where n is the carbon number of the 12-aminolauric acid [27] . The basal spacings (interlayer distance) of the samples were obtained from the peak position of the XRD pattern.
Characterization Infrared spectroscopy (IR)
IR analyses of Maghnite-Na and 12-maghnite were carried out using the PerkinElmer Spectrum Two FT-IR with UATR sampling accessory.
X-Ray Diffraction (XRD)
X-ray diffraction analysis (XRD) was carried out at room temperature on a Bruker D8 Advance X-Ray diffractometer (40 kV, 30 mA) using CuK radiation ( = 0.154 nm) at the rate of 2° min "1 in the 2 range of 2.0-80°.
Transmission Electron Microscope (TEM)
The phase morphologies of the nanocomposites were observed by transmission electron microscope (TEM), Philips CM 120, operating at an acceleration voltage of 120 kV.
Samples were cryogenically microtomed (-70 °C) into ultrathin sections (30 nm thick) from films with a diamond knife using a RMC MT-7000.
RESULTS AND DISCUSSION
Infrared spectroscopy (IR)
In Figure. 1, the IR data of maghnite-Na and 12-maghnite are given. 
X-Ray Diffraction (XRD)
The basal spacings (interlayer distance) of the raw clay (maghnite), clay treated with NaCl (maghnite-Na), organophilic montmorillonite (12-maghnite) were obtained from the peak position of the XRD pattern. The maghnite shows the characteristic peak of the montmorillonite at 2 = 8.50, corresponding to the interlayer distance (d 001 -spacing) of 10.39 Å. For the maghnite-Na, the peak of the montmorillonite is found at 2 = 6.95, corresponding to the interlayer distance (d 001 -spacing) of 12.70 Å. The d 001 peak for the 12-maghnite clay was shifted to a lower region (2¸ = 29 , when the organic moiety replaced the intra-gallery Na + of maghnite-Na, resulting 12-maghnite. Our result unambiguously led us to assume the replacement of smaller Na + ions by bulky molecules of 12-aminolauric acid inside the clay galleries that resulted in the increase in the gallery height of the montmorillonite layers during ion-exchange reaction (Fig. 2) . Figure . 3 shows the image of the organophilic clay (12-maghnite) obtained through transmission electron microscopy. The morphological description obtained by TEM support the results obtained by XRD analysis, the basal distance value of the organophilic clay determined from TEM is the same as that obtained by the X-ray diffraction analysis, which is 17.6 Å.
Transmission Electron Microscope (TEM)
CONCLUSION
12-maghnite, organophilic clay was prepared using Algerian clay, the passage through the maghnite-Na had a key role in preparation since it ensured the cationic exchange, the surfactant 12-aminolauric acid used, is effective in the organophilization of clay. The IR analyses clearly show the emergence of the connections between the chain ends of the surfactant and the surface of the clay layers. The results of XRD indicated that the intercalation of surfactant between layers of the clay, leading to an expansion of the interlayer spacing, from 10.39 Å for the raw maghnite to 17.6 Å for the organophilic clay. These results were confirmed by TEM. In general, the data showed the organophilization of the Algerian clay and suggested that this organophilic clay can be used as a nanoparticle in the preparation of nanocomposites. 
